Abstract: As one of the most important components of the wetland ecosystem, microorganisms play an important role in all kinds of ecological processes. Those ecological processes of wetland microorganisms are mainly represented by elements cycling, material transformation, energy flow and ecological restoration. In this paper, the research progress of microbial analyzing methods in the wetland ecosystem are introduced clearly and have shown their specific advantages and disadvantages. They mainly include traditional microorganism counting methods, microbial physiological biochemical index methods and molecular biological techniques. This paper will help us better understand the research progress of wetland microorganisms.
Introduction
Microorganisms play an important role in elements cycling and material transformation in wetland ecosystem. They are the most important decomposers in ecosystem that help the ecosystem recover small molecules and soil enzymes. Microbial secretions and those elements from microorganism death could convert to the nutrient substances for other organisms in environmental ecosystem directly or indirectly. Such as, microorganisms are the significance driving forces of the biogeochemical cycles like nitrogen and phosphorus elements. Furthermore, microorganisms can accelerate the decomposition progress of organisms and transform them into small molecules to be used by other organisms in ecosystem. Microorganisms not only decompose various biological metabolites and dead body into simple inorganic matter, but also degrade various synthetic compounds and speed up the elements cycling. Obove all, microorganisms are taking an important part in the wetland ecosystem, and how to analyze microbial communities, structures and functions have became a popular issues.
Research methods of wetland microorganisms
The research methods of wetland microorganisms mainly includes the traditional technologies technologies such as all kinds of microscopical technologies, and the pure culturable technologies, as well as the modern molecular technologeis.
Traditional microbial research analysis
The traditional microbial research methods include microscopical technologies, aseptic technologies and pure culturable technologies. The microscopical technology could magnify microorganisms several times that be seen by naked eyes and open the door of the microscopic world for people. The aseptic technology constructs a foundation for the pure culturable technology and the molecular technology. Pure culturable technology realizes the laboratory cultivation and observation of microorganism units and microbial communities. Although the microscopical technology and aseptic technology could be used for counting the number of microorganisms in wetland ecosystem, but those two methods might obtain different results. Because microscopical counting was counted directly in the sight, while the pure culturable technology was indirectly estimating the number of microorganisms by microbial community in the culturable mediums. In addition to, the pure culturable technology could lead to the microbial enrichment growth of some special species. Meanwhile, not all microorganisms could be cultured under the current conditions that makes the results of those two methods are different. Although there is a limit in the pure culturable technology, but it doesn't affect its status for studying microorganisms in the wetland ecosystem. What's more, some improved methods such as microscopic counting with dyes, mixed bacteria methods and the most probable number (MPN) to count microorganisms are developed based on the the basic microscopical technology and the pure culturable technology, which has been widely used in the microbial research in the wetland ecosystem.
Microbial physiological-biochemical indexs analysis
Recently, those researchers pay more attention to microbiological targets that could reflect microbial activity and wetland health like soil biomass, soil enzyme and the carbon substrate metabolic ability. The microbial biomass usually is the potential material source of nutrients for other organisms in wetland ecosystem. Soil respiration can represent the activity of soil microorganisms in some degree, while soil enzyme is the result of the activity to soil microorganisms, animals and plants in ecosystem. The outside measurment of the microbial biomass mainly is in situ observation, while there are more measurment methods for indoor microbial biomass such as the chloroform fumigation-sodium bicarbonate extraction method, the chloroform fumigation-K 2 SO 4 extraction method, as well as the carbon isotopic tracing. The measurment of soil respiration not only are achieved outside, but also obtained using indoor determination of alkali absorption. Now, they are popular for soil respiration by the gas chromatography and CO 2 infrared analysis methods. Meanwhile, the study of soil microbial enzyme activity mainly focuses on the correlation of the enzyme activity and soil microorganisms. The analyzing methods of soil enzyme mainly include the traditional titration methods, as well as the high performance liquid chromatography (HPLC).
Recently, those researches on microbial communities in wetland ecosystem have developed since the introduction of the technology based on fatty acids of biological membranes. For instance, the Phospholipid fatty acid (PLFA) analysis and Fattyacid methyl esters (FAMEs) analysis are depended on the composition and abundance of the different phospholipid fatty acid in microbial membranes, while those species have their own characteristics. Therefore it can be an uesful biomarker for different kinds of microorganisms in the wetland ecosystem. As saturated fatty acid often take as the symbol for the total biomass of microbial community in the ecosystem. The microbial community structure in wetland ecosystem might be represented clearly by analyzing the biomarker. And the data of PLEA and FAMEs were obtained on the individual databases based on living cells in wetland ecosystem. Meanwhile, the biology system was built by Garland and Miss to study the microbial community structure and microbial functions of soil microorganism, while was first applied to identify the pure microorganisms in environmental ecosystem. Then, it was improved and introduced to the research of microbial community metabolic functions.
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Molecular biological analysis
Those culturable microorganisms is limited in the environment that usually could not show the real condition of microbial community. Traditional microbial research methods are commonly based on microscopical technologies, aseptic technologies and pure culturable technologies which just show the general description of microbial characteristics in the environment. It is necessary to improve the present microbial research methods for better understanding the characteristics of soil microbial community, structure and their functions. Thus, polymerase chain reaction (PCR) technology and those molecular technologies based on PCR can conduct researches and analyze microorganisms in soil environment and also don't need to rely on the pure culture, which create a new researching situation for soil microorganisms.
Those molecular technologies that applied to wetland microbial researches can be divided into two categories. First kind is DNA probe and genechip that based on molecular hybridization. DNA probe and genechip could acquire the genetic information of unknown fragments by using the hybridization signal with the known relative probes and DNA sequences. The other kind based on PCR technology are widely used. Through PCR can get more interesting fragments like the functional gene fragments nirK and nirS of nitrite reductase, which is good for the further assay determination of purpose fragments. There are various of microbial research methods based on the PCR technology, such as denaturing gradient gel electrophoresis (DGGE), temperature gradient gel electrophoresis (TGGE), terminal restriction fragment length polymorphism (T-RFLP), single strand conformation polymorphism (SSCP), random amplified polymorphic DNA (RAPD) and length heterogeneity PCR (LH-PCR). Those molecular biological methods help us better understand the unknown microorganism world.
Conclusion
Soil microbial researches gradually become a hot topic on the wetland system. And the continuous improvement and innovation of the traditional microbial research methods, especially the application of molecular biologcial techniques creates a new situation in the microbial research in wetland ecosystem. But each technique has its own advantages, disadvantages and its emphasis. The traditional microbiological methods could only show the general description on the specific microbial phenotypic characteristics, furthermore, there is possibility that underestimates microbial community diversity. Compared with the generality of those traditional analyzing methods, modern molecular technologies could be widely applied to analyze most microorganisms, not only the culturable microbes, but also the unculturable microbes. However, the accuracy is usually affected by many factors. Therefore, the research on wetland microorganisms need conduct the effective combination of a variety of methods, especially the combination of traditional methods and molecular technologies, such as microscopical technologies, molecular biological methods, Metagenomics and the isotopic tracing technology, which will show a better interpretation of microbial communities, structures and functions in wetland ecosystem.
